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Evaluating Teamwork in a Simulated Obstetric
Environment
Pamela J. Morgan, M.D., C.C.F.P., F.R.C.P.C.,* Richard Pittini, M.D., M.Ed., F.R.C.S.C.,† Glenn Regehr, Ph.D.,‡
Carol Marrs, R.N.,§ Michèle F. Haley, B.A.�

Background: The National Confidential Enquiry into Mater-
nal Deaths identified “lack of communication and teamwork” as
a leading cause of substandard obstetric care. The authors used
high-fidelity simulation to present obstetric scenarios for team
assessment.

Methods: Obstetric nurses, physicians, and resident physi-
cians were repeatedly assigned to teams of five or six, each team
managing one of four scenarios. Each person participated in
two or three scenarios with differently constructed teams. Par-
ticipants and nine external raters rated the teams’ perfor-
mances using a Human Factors Rating Scale (HFRS) and a Global
Rating Scale (GRS). Interrater reliability was determined using
intraclass correlations and the Cronbach �. Analyses of vari-
ance were used to determine the reliability of the two measures,
and effects of both scenario and rater profession (R.N. vs. M.D.)
on scores. Pearson product–moment correlations were used to
compare external with self-generated assessments.

Results: The average of nine external rater scores showed
good reliability for both HFRS and GRS; however, the intraclass
correlation coefficients for a single rater was low. There was
some effect of rater profession on self-generated HFRS but not
on GRS. An analysis of profession-specific subscores on the
HFRS revealed no interaction between profession of rater and
profession being rated. There was low correlation between ex-
ternally and self-generated team assessments.

Conclusions: This study does not support the use of the HFRS

for assessment of obstetric teams. The GRS shows promise as a
summative but not a formative assessment tool. It is necessary
to develop a domain specific behavioral marking system for
obstetric teams.

THE Institute of Medicine report entitled To Err is Hu-
man has fueled a compelling movement into patient
safety initiatives and the mitigation of human error in
medicine.1 By acquiring an understanding of how med-
ical teams perform, educational strategies can be devel-
oped to improve team performance and decrease the
likelihood of errors.2

Evidence from safety research in high-risk organiza-
tions has demonstrated that nontechnical skills or behav-
iors must be studied because these cognitive and social
skills have a pivotal role in maintaining safety, especially
in critical care areas.3–5 Evaluation of nontechnical skills
is necessary for the assessment of both individual per-
formances and group effectiveness, as well as to criti-
cally appraise the impact of training interventions.
Equally important is the study of the evaluation tool and
its ability to produce a valid and psychometrically robust
measure of these performances.6 Although behavioral
marking systems have been developed for assessment of
individual physician behaviors, there are no validated
marking systems available for the assessment of obstetric
teams.7,8

In aviation, safety attitudes of flight crews have been
assessed by the Flight Management Attitudes’ Question-
naire adapted for application to operating room teams,
and referred to as the Operating Room Management
Attitudes’ Questionnaire (ORMAQ).9–12 The ORMAQ has
gone through many iterations and is now available for
multiple user groups under the title Safety Attitudes
Questionnaire.# Both the ORMAQ and the Safety Atti-
tudes Questionnaire have been demonstrated to have
acceptable internal consistency and have been used in
research studies worldwide.12–15 The ORMAQ was cre-
ated to tap into the general teamwork, communication,
stress recognition, and safety concerns of teams and has
been used by investigators to develop behavioral tools to
assess the individual performance of anesthesiologists
and surgeons. It remains unclear to what extent these
evaluation tools are domain specific and to what extent
they apply to group as well as individual performance.7,8

The purpose of this study was to determine whether an
adaptation of the ORMAQ, titled the Human Factors
Rating Scale (HFRS), and a Global Rating Scale (GRS)
could be used to reliably assess obstetric team perfor-
mance. The HFRS is a lengthy checklist consisting of 45
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items used to measure such constructs as leadership,
assertion, information sharing, and teamwork. The GRS
uses a five-point scale with anchored descriptors to give
an overall view of team performance.

Materials and Methods

Research ethics board approval from Sunnybrook Re-
search Ethics Board, Toronto, Ontario, Canada, was re-
ceived for this study.

Simulation Center
The simulation center was set up as an obstetric oper-

ating room and equipped with all necessary gowns,
gloves, drapes, and instruments needed to perform a
cesarean delivery. An external fetal heart rate monitor
was present and provided a fetal heart tone if applied to
the abdomen. Digital videography allowed as wide a
view of the operating room as possible. Scenarios were
videotaped using a video cassette recorder with vital
signs superimposed on the image using a video mixer.

A patient chart was available and included prenatal
records, nursing partograms, history, physical findings,
laboratory data, and relevant consultative notes. Fetal
heart rate traces since admission were available and
reflected any abnormality that might have occurred.

Laerdal SimMan (Laerdal Medical Canada Limited, To-
ronto, Ontario, Canada) was used as the patient manne-
quin. To optimize the realism of the obstetric portion of
the scenarios, an obstetric model was constructed that
fit over the SimMan abdomen. The model resembled the
size and shape of a term uterus, and its exterior was
covered with material allowing the obstetricians to make
either a vertical or a Pfannenstiel incision and to close
the incision once finished. The abdomen could be
prepped and draped, and once an incision was made, the
fetus or fetuses and placenta could be delivered. The
interior of the model had fenestrated tubing through
which massive obstetric blood loss could be simulated.
Depending on the scenario, blood loss could be mini-
mized using the usual surgical techniques. A urinary
catheter could also be inserted into the mannequin and
urine output measured.

Scenarios
The National Confidential Enquiry into Maternal

Deaths in the United Kingdom was consulted to identify
the most frequent events leading to maternal demise.16

In addition, obstetricians, anesthesiologists, and obstet-
ric nurses from an academic institution were surveyed to
determine what obstetric cases would be the most useful
to rehearse using high-fidelity simulation. Answers were
collated, data from the National Confidential Enquiry
into Maternal Deaths were incorporated, and scenarios
were developed using the most commonly cited emer-

gency situations. Scenarios commonly involved multiple
events requiring management by the obstetric team.
Four scenarios were developed and included (1) urgent
cesarean delivery for parturient with worsening pre-
eclampsia: critical event involving severe hypertension
and pulmonary edema; (2) profound fetal bradycardia
secondary to occult abruptio placenta: critical event
involving massive blood loss and inability to maintain
blood pressure; (3) emergency cesarean delivery in par-
turient with twin gestation at 34 weeks for umbilical
cord prolapse: critical event amniotic fluid embolism;
and (4) morbidly obese parturient with nonreassuring
fetal heart rate trace; decision to perform cesarean de-
livery: difficult intubation, hypoxemia, and cardiac ar-
rest. Further details of the scenarios can be found in
appendix A.

Measurement Tools
Two primary measurement tools designed to assess

team performance in obstetric emergency situations
were evaluated in this study:

1. Human Factors Rating Scale: The HFRS is a behavior-
ally based performance evaluation scale minimally
adapted for the obstetric context from the ORMAQ
designed by Helmreich.9,10,12 The HFRS contains 45
items related to five themes: leadership–structure,
confidence–assertion, information sharing, team-
work, and error. Level of agreement with each state-
ment is made using a five-point Likert scale where
1 � strongly disagree, 2 � slightly disagree, 3 �
neutral, 4 � slightly agree, and 5 � strongly agree
(appendix B).

2. Global Rating Scale of Performance: The GRS is a
performance-based evaluation of overall team perfor-
mance on the scenario that uses a single five-point
rating scale with 1 representing an unacceptable per-
formance, 3 representing an acceptable performance,
and 5 representing a superior performance. Descrip-
tive anchors are provided for each scale number and
address the issue of error and patient safety (appen-
dix C).

All scenario participants and raters completed a basic
demographic questionnaire.

Scenario Participants
All staff obstetricians, anesthesiologists, and obstetric

nurses at a single academic institution were invited to
participate in the study. Subjects were enrolled on a
first-come, first-serve basis and were given information
packages about the nature of the study.

External Reviewers
Nine healthcare professionals were recruited to act as

external video reviewers. The healthcare professionals
were selected because of their expertise in the obstetric
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environment or as human factors experts. The number
of reviewers was predetermined on the basis of available
funding to compensate video reviewers for their time.

Procedure
Three independent sessions were held, with each ses-

sion involving two anesthesiologists, two obstetricians,
five obstetric nurses, one obstetric resident, and one
anesthesia resident. Each session involved the comple-
tion of four scenarios. For each scenario, a team of five
or six members was constructed from the set of obstetric
nurses, physicians, and residents in obstetrics and anes-
thesia present. The construct of the teams was achieved
using computer-generated random number assignments.
Across the four scenarios in a given session, each person
participated in two or three scenarios with differently
constructed teams.

On the day of the session and after informed consent
was obtained, participants were given a 30-min orienta-
tion to the simulated operating room, surgical table and
instruments, mannequin, drug cart, and anesthetic gas
machine. After the orientation was completed, subjects
were asked to complete the demographic questionnaire.

After the orientation, the four scenarios were run se-
quentially. For each scenario, participants were assigned
to the team, and one of the nurses on the team was given
a short synopsis of the patient problem by one of the
investigators without the other members of the team
present. The nurse then attended to the patient in the
simulated operating room, where the patient’s physical
findings, including fetal heart rate, were simulated ac-
cording to the scenario events. The action of the team
from the initial introduction of the nurse to the patient
was videotaped. While members of the first team inde-
pendently completed the HFRS and GRS ratings of their
own team’s performance, the second team managed the
second scenario. When the second scenario was com-
pleted, these team members completed the HFRS and
GRS ratings of their team’s performance. Teams were
reassigned, and the two final scenarios were completed
in the same way. Each scenario lasted approximately 20
min. Immediately after each scenario, participants were
encouraged to self-reflect on both their own perfor-
mance and their impact on the group. After all the
scenarios were completed, one of the investigators re-
viewed one videotape of each team’s performance with
the participants. Standard crisis resource management
techniques were used to debrief the sessions.

After completion of the three sessions, the 12 video-
tapes (three for each of the four scenarios) were sent to
nine raters who independently evaluated the 12 video-
taped team performances using the HFRS and the GRS.

Statistical Analysis
The interrater reliability of the HFRS and GRS when

used by external raters viewing videotapes of the team

performances was assessed for a single rater using intra-
class correlation coefficients and for the average of all
raters using the Cronbach �. In addition, the mean ex-
ternal ratings of performances on the four scenarios
were compared using one-way repeated measures anal-
ysis of variance.

Similarly, the interrater reliability of the HFRS and GRS
when generated as a self-assessment by team participants
was assessed for the average of all six team members
using the Cronbach �. Because each team involved dif-
ferent members, the mean self-generated ratings of per-
formances on the four scenarios were compared using
one-way between subjects analysis of variance. In addi-
tion for the self-generated ratings, analysis of variance
was used to assess the effect of profession on ratings.
Finally, self-assessed ratings for each team were com-
pared to the externally generated scores using Pearson
product–moment correlation coefficients.

Results

Thirty-four participants, 16 nurses, 6 obstetricians, 6
anesthesiologists, and 6 residents participated in 12 sim-
ulations, producing 71 self-generated HFRSs and GRSs
for analysis. In total, these numbers represented more
than 70% of the physicians involved in obstetric care at
a single institution and a cross-section of registered
nurses from the same environment with varying years of
service, thereby reflecting the usual clinical teams who
would normally respond to such events. Nine external
raters completed the HFRS and GRS on each of the 12
videotaped performances.

Table 1 outlines the means and SDs of the team scores
for each of the four scenarios using the HFRS and GRS
when generated by the nine external raters.

Across the nine external raters evaluating the video-
taped performances, the single-rater intraclass correla-
tion coefficient for the HFRS was 0.341, suggesting that
a single rater’s scoring of the 12 performances was not
highly predictive of any other individual rater’s scoring.
However, the nine-rater intraclass correlation coefficient
(Cronbach �) for the HFRS was 0.823, suggesting that
the average of nine raters was sufficient to generate a
reasonably stable HFRS score for each team perfor-
mance. The single rater intraclass correlation coefficient
for the GRS across the nine raters evaluating the video-
taped performances was slightly higher at 0.446, with a
nine-rater Cronbach � of 0.879. The Pearson product–
moment correlation between the HFRS and the GRS
scores for the 12 scenarios (averaged across all raters)
was 0.934, suggesting that the two measures were tap-
ping largely the same construct in team performance.
Analysis of variance for both the HFRS (F3,24 � 8.09, P �
0.01) and the GRS (F3,24 � 16.89, P � 0.01) revealed a
significant difference in the ratings of performances
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among the four scenarios, suggesting that for some sce-
narios, it may be consistently more difficult for a given
team to demonstrate effective team performance.

For the scenarios participants’ self-ratings of team per-
formance (generated independently by each of the six
team members immediately after their team perfor-
mances), the six-rater Cronbach � for team members’
self-assessment scores was 0.15 for the HFRS and 0.74
for the GRS. This suggests that the average of six team
members’ ratings was moderately stable for the GRS but
was problematically low for the HFRS. Similarly, analysis
of variance revealed no significant difference between
scenarios for HFRS scores (F3,67 � 0.36, not significant)
but a borderline difference for GRS ratings (F3,67 � 2.93,
P � 0.05), indicating the GRS, but not the HFRS, identi-
fied some scenarios as more difficult than others in a
manner consistent with the external raters. Analysis of
scores by profession indicated that nurses gave signifi-
cantly higher team scores than physicians on the HFRS
(F � 6.26, P � 0.05) but not on the GRS (F � 2.96, not
significant). An analysis of profession-specific subscores
on the HFRS revealed no interaction between profession
of rater and profession being rated (F � 1.98, not signif-
icant), suggesting both groups rated the two professions’
performances similarly. Finally, the Pearson correlation
between self-generated scores and externally generated

scores across the 12 performances was 0.24 for the HFRS
and slightly higher at 0.44 for the GRS.

Demographic information is found in table 2.

Discussion

Behavioral marking systems have been used with sim-
ulation to provide formative and summative evaluation
of individual behaviors that are otherwise difficult to
assess.3,17–19 Currently, however, there is no firm con-
sensus on how to measure teamwork, with a lack of
empirical data to validate measures.20

The transformation of an aviation tool to operating
room teams (Flight Management Attitudes Questionnaire
to the ORMAQ to the Safety Attitudes Questionnaire) has
provided the means not only to address team safety
attitudes, but to potentially be able to examine team
performance using an adaptation of the tool.9–12,15 Al-
though the idea of adapting an existing safety attitudes
tool to medical teams is an attractive one, this study has
raised doubts about the efficacy of the tool in practice.
Because the themes of the tool, such as leadership,
confidence assertion, information sharing, and team-
work, seem on the surface to be important behavioral
aspects of a team’s performance, there may have been
too many items within each category to allow for a

Table 2. Demographic Questionnaire

Participants Raters

Sex, %
Female 70.6 88.9
Male 29.4 11.1

Age, mean � SD, yr 40.89 � 10.25 46.67 � 10.55
Years in practice, mean � SD 14.76 � 9.63 16 � 12.67
Previous educational experience using high-fidelity simulation, %

Yes 23.5 33.3
No 76.5 66.6

Number of educational conferences attended in past 5 years, mean � SD 5.66 � 6.06 —
Use interactive Web-based learning for continuing education, %

Yes 38.2 —
No 55.9 —

Previous use of virtual reality simulation for procedural skills training, %
Yes 5.9 —
No 94.1 —

Sleep deprivation level, mean � SD (1 � none, 5 � extreme) 2.5 � 0.70 —
Stress level, mean � SD (1 � none, 5 � extreme) 2.76 � 0.74 —

Table 1. Means (SDs) of the Team Scores

HFRS External Raters GRS External Raters HFRS Self-assessed GRS Self-assessed

Scenario 1 3.12 (0.35) 2.98 (0.64) 3.40 (0.51) 3.00 (0.97)
Scenario 2 3.53 (0.22) 4.07 (0.52) 3.42 (0.53) 3.61 (0.70)
Scenario 3 3.07 (0.51) 2.50 (0.97) 3.41 (0.31) 2.83 (0.86)
Scenario 4 3.51 (0.37) 3.52 (0.84) 3.54 (0.41) 3.40 (0.97)

F3,24 � 8.09, P � 0.01 F3,24 � 16.89, P � 0.01 F3,67 � 0.36, NS F3,67 � 2.93, P � 0.05

Scores for each of the four scenarios using the Human Factors Rating Scale (HFRS) and Global Rating Scale (GRS) when generated by nine external raters
viewing videotapes and by participants self-rating immediately after the team performance.

NS � not significant.
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reliable performance assessment tool. Similar findings
have been demonstrated in other studies where perfor-
mance checklists were used.21 Second, tools developed
for aviation may not be transferable to medical domains.
As Flin and Maran17 have pointed out, “it is not sufficient
to take aviation training materials and simply delete ‘pi-
lot’ and replace it with ‘nurse’ or ‘anesthetist.’” Third, it
may not be appropriate to adapt evaluation tools from
one medical context to another without taking into
account key differences that may exist. Obstetric crisis
management may be sufficiently unique to require a
domain specific evaluation tool.

Self-assessed team scores of the HFRS by participants
were not able to reliably assess team performances in
that they were unable to discriminate between good and
bad performances. Nor were the HFRS self-assessed
scores able to identify difficulty of the scenario itself. In
addition, discrepancy between rater groups was noticed
in that the nurses tended to be more generous with their
team self-assessments than physician raters. Similarly,
HFRS scores generated by external observers viewing
videotapes of the performances required a large number
of ratings (nine independent raters) to produce values
with reliabilities in the 0.80 range, the range usually
accepted as necessary for effective discrimination of
performance. Therefore, if one were to try to evaluate
team performance on a larger scale, self-ratings using the
HFRS would be problematic, and the number of external
raters needed to generate reliable scores on the HFRS
might very well be prohibitive.

In contrast, the GRS, whether produced by external
examiners or self-ratings, was better able to differentiate
team performances, was better able to distinguish be-
tween scenarios of differing difficulty, and did not dem-
onstrate differences between raters’ self-assessments as a
function of the rater’s profession. Self-generated global
ratings were moderately reliable when averaging the six
team members’ scores (0.76), and when using external
examiners watching videotapes, even this simple global
scale could achieve reliabilities of 0.8 with as few as six
independent examiners. Reasons for these findings in-
clude the fact that raters had only one score with which
to agree or disagree, and the GRS provided a more
consistent method to rate performance in that raters
were able to consider the outcome of the exercise as a
measure of team performance. In fact, the rating scales
may not be measuring similar competence domains.
Global rating scales have been shown to be useful as-
sessments of individual performances and could poten-
tially be more useful than checklists for evaluation pur-
poses.22–25 The limitation of the global rating scale used
for this study lies in its simplicity. To provide valuable
feedback, the GRS would not identify areas for team
training, unlike a checklist that would allow such defi-
nition. Because the debriefing of the team performance
is crucial to the learning and safety outcomes, the GRSs

would have to be adapted to provide more information
on curricular areas to be addressed. Therefore, although
potentially useful as a summative evaluation tool, the
GRS in this study has limitations in use as a formative
tool. If GRSs are to be used as formative evaluation tools,
they would have to be expanded to include a few key
subcategories that would allow assessors to provide
more specific feedback to participants during the de-
briefing.

The moderate to good reliability of the GRS does raise
questions about the lack of reliability in the HFRS. That
is, the reliability of the GRS suggests that there are
measurable differences between the teams’ perfor-
mances that can be captured by a fairly simple rating
scale, so the fact that the HFRS was unable to do so
suggests a problem with the scale itself.

Although further adaptation of the HFRS may prove to
be reliable, there is sufficient evidence from the results
of this study to warrant the development of an HFRS
from first principles for assessment of obstetric team
performance. Using qualitative analysis of safety atti-
tudes from focus groups as well as expert and nonexpert
opinions about behavioral markers demonstrated during
the obstetric team management in a simulated environ-
ment, lists of behaviors can be generated and catego-
rized for use as human factors performance items. Sim-
ilar methodology has been used to develop behavioral
marking systems for both anesthesiologists and sur-
geons.3,14 In addition, review of the literature may reveal
marking systems that have been used, and these can be
examined for common themes for inclusion in a newly
developed marking system.5,26 When a marking system
has been developed, it can then be pilot tested on the
specific groups to which it will apply in order to assess
validity and reliability of the tool.

We chose to use both self-assessments and externally
generated assessments of team performance. The ability
to critically examine one’s own strengths, especially
within the context of a team, has been touted as a
powerful tool for self-directed learning.27 There have
been some studies that suggest effective self-assessment
ability in professionals. For example, self-assessment in
simulation-based surgical skills training of novice learn-
ers has indicated that self-assessments reflect actual per-
formance.28 Similarly, a few studies of postgraduate
trainees and expert surgeons indicate the reliability of
self-assessment to observed performance.29,30 In con-
trast, our findings showed a relatively small correlation
between the self-assessment and externally generated
assessments of performance when using either the HFRS
or the GRS. This fairly small correlation is, in fact, con-
sistent with an extensive body of literature that ques-
tions the use of self-assessment as a valid measure of
actual performance.31–34 Our data, therefore, reinforce
the need to use external raters regardless of the mea-
surement instrument being used to assess performance.
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Although the investigators could not completely sim-
ulate all of the normal occurrences that arise during the
development of an urgent or emergent event in the
delivery room, e.g., movement of the patient from a
labor room to the operating room, the scenarios did
involve a “handing” over process or a situation in which
the attending nurse was required to summon the team
and communicate the sequence of events to others who
arrived. Therefore, issues such as leadership and com-
munication, often established during transfer, were still
incorporated into the scenario before any specific surgi-
cal or anesthetic intervention occurred.

One of the strengths of our study design is the intro-
duction of an obstetric model allowing for a more real-
istic participation of the surgeons in the simulated sce-
nario. This is the first published report in the literature of
a high-fidelity simulation of obstetric team performance
with anesthesiologists, nurses, and obstetricians in-
volved in the hands-on management of obstetric crises.
Traditionally, the anesthesiologists’ simulated work en-
vironment has been shown to be a high-fidelity repre-
sentation, but actors provided the roles of surgeons,
nurses, and other medical personnel. This study allowed
for genuine interaction between participants from differ-
ent disciplines and professions.

The findings of this study identify a need for the de-
velopment of a domain specific behavioral marking tool
for obstetric teams. It is our intention to use the findings
from this study to develop such a behavioral marking
system from first principles and to address the issues of
validity and reliability of the newly developed tool.
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Appendix A: Scenarios

Scenario 1
Morbidly obese parturient with nonreassuring fetal heart rate trace;

decision to perform cesarean section: difficult intubation, hypoxemia,
and cardiac arrest

History and Physical
This 32-yr-old gravida 1 para 0 parturient at 37 weeks gestation arrived

on the labor floor complaining of regular painful contractions. The mem-
branes are intact and she is Group B streptococcus positive. She has had
an uneventful pregnancy to date and review of her past health is unre-
markable. She has no known drug allergies and takes no medications.

On examination, she is a morbidly obese woman with a height of 160
cm and weight 130 kg. Her blood pressure is 130/80 mmHg and heart rate
120 beats/min. She is afebrile. She is in obvious pain. On admission, pelvic
exam reveals a cervical dilation of 1 cm. The monitor shows every 2–3
min contractions lasting 45 s. The fetal heart rate tracing shows variable
decelerations. After 4 h, repeat cervical exam reveals a cervical dilation of
1 cm and progressively severe decelerations.

No epidural in place as patient adamantly refused regional anesthesia
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Backup nurse in the operating room with the shift nurse
Backup nurse explains to the shift nurse that she was told by the

obstetric staff to take the patient to the operating room for a possible
cesarean section due to fetal decelerations

Backup nurse leaves

Fetal decelerations continue
Nurse calls for obstetrician and resident
Nurse calls for a backup nurse
Anesthesia staff and resident are called

Backup nurse arrives
Anesthesia Arrives
Obstetrician arrives

Continuing audible fetal decelerations
A lengthy deceleration makes it necessary for anesthesia to start a

general anesthetic

Induction started

Anesthesia attempts to intubate, but airway is impossible to intubate
using laryngoscopy (chart lists the airway exam as a Mallampati II)

Attempts at bag–mask ventilation will fail
Anesthesia calls for the fiberoptic bronchoscope
Fiberoptic arrives with no light source
Backup nurse must search for the light source
(If anesthesia attempts a laryngeal mask airway; adequate ventilation

will not be possible)

Continuing severe fetal decelerations
Patient becoming increasingly hypoxic
Patient develops pulseless electrical activity

Scenario 2
Urgent cesarean section for parturient with worsening preeclamp-

sia: critical event involving severe hypertension and pulmonary edema

Epidural already in place
Patient is already in the operating room with a nurse (patient kind of

difficult and annoying)
Husband also in the room (very annoying)

Nurse calls obstetrician to inform them that the patient is in the
operating room

Anesthesia and resident called
Obstetrician and anesthesia arrive
Obstetrician tests epidural and finds a “patchy” block
Anesthesia attempts to top up the epidural for the cesarean section
Patient’s blood pressure remains high (220/115)

Epidural eventually works, but blood pressure remains high
Blood pressure resistant to drugs
Delay in getting started due to the patchy block

Cesarean section starts
Obstetrician having difficulty extracting baby, asks for nitroglycerin

Husband and patient continue to be very annoying

Patient starts to desaturate, complains of dyspnea, restless, becom-
ing more hypertensive

Patient developing pulmonary edema
Husband becoming increasing worried and refuses to leave

Scenario 3
Emergency cesarean section in parturient with twin gestation at 34

weeks for cord prolapse: critical event amniotic fluid embolism

Patient in operating room for stat cesarean section
Nurse in room with patient
No epidural in place—patient refused

Anaesthesia and obstetrician called
Backup nurse called

Anaesthesia staff arrives
Induction of general anesthesia started quickly for cord prolapse

As soon as obstetrician arrives, he or she continually gets paged to
help out in another operating room for massive blood loss

Cesarean section starts
Obstetrician and resident deliver babies
As soon as babies out, blood pressure drops, CO2 drops, SpO2 drops
Patient develops asystole

Scenario 4
Profound fetal bradycardia secondary to occult abruptio placenta:

critical event involving massive blood loss and inability to maintain
blood pressure

Patient in operating room due to vaginal bleeding
Nurse in room with patient
Profound fetal bradycardia

Anaesthesia and obstetrician called (staff and resident)

Anaesthesia resident arrives first and starts the general anesthetic
(must start right away due to profound fetal bradycardia)

Obstetrician arrives (obstetric resident doesn’t arrive, in another
cesarean section)

General anesthetic started
Preinduction vitals: blood pressure 110/50, heart rate 130 beats/min
Postinduction vitals: blood pressure 90/60, heart rate 140 beats/min

Cesarean section begins
Massive blood loss
Blood pressure 60 systolic
Obstetrician calls for backup but will take 20–30 min to arrive

Nurse calls blood bank for cross and type 4 units of blood
Ongoing blood loss
Blood not coming; nurse calls blood bank and discovers that the

porter has left with the blood but has not arrived

Appendix B: Human Factors Rating Scale
With respect to the team performance you are witnessing, please

complete the survey using the following scale:
1 � strongly disagree, 2 � slightly disagree, 3 � no opinion, 4 �

slightly agree, 5 � strongly agree
If the question does not apply to the scenario, please leave blank.
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Leadership 1 2 3 4 5
1. The obstetrician encouraged questions from the obstetric resident.
2. The anesthesiologist encouraged questions from the anesthesia resident.
3. The successful management of the scenario was mainly a function of the
obstetrician’s expertise.
4. The successful management of the scenario was mainly a function of the
anesthesiologist’s expertise.
5. The obstetric resident should have been more involved in the patient’s
care.
6. The anesthesia resident should have been more involved in the patient’s
care.
7. The successful management of the case was mainly due to the technical
proficiency of the physicians.
8. During the critical event management, the nurses were appropriately
consulted by the physicians.
9. The nurses assumed a leadership role during the scenario.
Confidence–Assertion 1 2 3 4 5
10. During the critical event management, the most senior physician was in
charge.
11. The residents questioned the actions of the consultant physicians.
12. When a critical event occurred, the nurses(s) questioned the actions of
the physician.
13. When a critical event occurred, the obstetrician questioned the actions of
the anesthesiologist.
14. When a critical event occurred, the anesthesiologist questioned the
actions of the obstetrician.
15. If there was uncertainty on the part of any team member, the team openly
questioned that team member on his or her actions.
Information Sharing 1 2 3 4 5
16. The attending anesthesiologist clearly verbalized his/her plan of action
when a critical event occurred.
17. The attending obstetrician clearly verbalized his or her plan of action
when a critical event occurred.
18. The anesthesiologist ensured that requests for action were acknowledged
by the receiver.
19. The obstetrician ensured that requests for action were acknowledged by
the receiver.
20. The nurse(s) ensured that requests for action were acknowledged by the
receiver.
21. The obstetric resident ensured that requests for action were
acknowledged by the receiver.
22. The anesthesia resident ensured that requests for action were
acknowledged by the receiver.
23. The team shared information efficiently.
24. Communication between physicians was effective.
25. Communication between physicians and nurses was effective.
26. Communication between nurses was effective.
Teamwork 1 2 3 4 5
27. Obstetricians gave feedback to the anesthesiologist.
28. Anesthesiologists gave feedback to the obstetricians.
29. Physicians gave feedback to the nurses.
30. Nurses gave feedback to the physicians.
31. The anesthesiologist took charge of coordinating the team effort.
32. The obstetrician took charge of coordinating the team effort.
33. The nurses took charge of coordinating the team effort.
34. The team effectively prioritized activities.
35. Conflicts were openly resolved.
36. The team worked well together.
Error 1 2 3 4 5
37. Basic rules were broken during the management of the case.
38. Mistakes were made and not voiced by team members.
39. Errors that were committed resulted from lack of knowledge.
40. Errors that were committed resulted from lack of communication.
41. Errors that were committed resulted from lack of equipment.
42. Errors that were committed resulted from lack of technical skills.
43. Errors that were committed resulted from lack of following guidelines.
44. Errors that were committed resulted from lack of experience.
45. Errors that were committed resulted from lack of resources.
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Appendix C: Global Rating of Team
Performance

e e e e e

1 2 3 4 5
Unacceptable Borderline Acceptable Good Superior
Performance Performance Performance Performance Performance

Categories and Descriptors

● 1 � Unacceptable Performance
● Multiple errors which may have or did lead to irreversible damage to

the patient
● Did not recognize more than one critical event without assistance
● A large number of unplanned errors committed
● No team communication

● 2 � Borderline Performance
● Many errors which had the potential to lead to irreversible damage to

the patient but were recognized by the team and corrected
● Slow response to critical events with some assistance required
● A few unplanned errors committed
● Poor team communication

● 3 � Acceptable Performance
● A number of errors that would not have led to irreversible damage
● Recognized all the critical events but relatively slow response time to

recognition and treatment
● A few unplanned errors committed
● Satisfactory team communication but lacking in leadership

● 4 � Good Performance
● A few errors that were minor in nature and did not pose a serious risk

to the patient
● Recognized critical events and responded in an acceptable time

frame
● A few unplanned errors that were corrected
● Good team communication

● 5 � Superior Performance
● Very few errors that were minor in nature and did not pose a serious

risk to the patient
● Prompt recognition and management of critical events
● No unplanned errors committed
● Excellent leadership with clear, concise team communication
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